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(54) m fl PO M EXAH MM E CKAfl flOPHMPYK)- 
UJAfl TO/IOBKA fl/lfl PACWHPEHHfl TOO- 
PUPOBAHHOrOn/lACTWPfl B OBCAAHOfl 
KO/10HHE 

(57) rwAPOMexaMMMecicaji AOpHupytomaa ro/io- 
exa a/ia pacujupeHMJi ro<|>pvipooaHHoro nna- 
CTupn b o6caAHOA Konoime. AopHnpyiomaa 
ro/iOBKB coAepxuT xowyc-nyancoH c npoAo/ib- 
mwmh npo<}>n/ibHUMn KaHaBKaMM. xopnyc c ca- 
Moyn/iOTHflioiMewcfl TpyGMaiOM Ana<t>parMOrt, 
CTyneMMaTbiMM b nonepennoM C€«iennn oxna- 
mm m paaMemeHHWMn b hmx bwabmxh wmh cex- 
Topa mm , cTyneHwatwMM b nonepeMHOM 

CCM6HHM. 4 M/l. 



H3o6peTenne othocmtc* k ycTpoflCTaaM 
Aflfl peMOMTa o6caAHbix ko/iohh Me<J)T5iHbix. ra- 
aoBbtx m APyrMx cxaaxnH c Me/ibio bocctbhob* 
neHHA repMeTMMHocTM m ynposHeHHfl ctchkm 
jco/iohhu nyTeM ycTanoBKM CTB/ibHoro nnacTbi- 
pn m co3A3HMft HanpaxeHHoA CMCteMbl o6caA- 
Han Tpyda -' nnacTupw. 

Uenb M3o6peieHMfl — yaenimeHMe 3<t><|>eK- 

TMBHOCTM paGOTbl TOHOBKM 3a CM6T yB6/1MMGMM5l 

paAwanbHoro ycunufl Ha ceicropa h yaenvme- 
mmc cpoica cnyxc6bi. 

Ha 4>nr. 1 npeAdaBiieHa AopHwpyomas 
ronoBKa, npOAO/iwHbiA paapea, b TpaHcno pT- 
hom no/ioxeHnn: Ha 4>nr. 2 - A 0 P HM PY IOt ^ a,, 
ronoBra, o6mn« bma. b pa5oseM nonoxeHww; 
Ha 4>w\ 3 - to xe, nonepesHbtw paape3 npii 
pacuiMpeMMM cexTopoB b Tpy6e c MMHima/ib- 
hoA ToniuwHOM CTenKM; Ha 4>ur. 4 - to xe, 
nonepesHuA paape3 npw npKxaTKM n/iacTupa 
b Tpy6e c MaxcMMa/ibHoA tohlummom ctchkm. 

rMAPOMexaHMMCCKaw AopHwpyioinafl rono- 
axa coctomt H3 icopnyca 1 C OK HB mil Bbino/i- 



HCHMOrO B BMAB ynOpHWX ^/IdHtjeB 2 M UM/JI1H- 

Apa-x/ieTxvt 3. 3axpenneHH0A MexAy <t>nanua- 
mh. 0kh3 xopnyca BbmoiiHeHu CTyneHMaTWMM 
b nonepenHOM ceseHMM. Ha nycTOTenon 

CTBO/lbHOft M3CTM KOpnyCB ra&XOM 4 33TRHyTbi: 

KOHyc-nyaHCbH 5. ynopHbie <J>/iaHi;bi 2 u um- 
fiHHAP-KneTxa 3. Uw/iHHAp-x/ieTxa 3 ^mxcMpy- 

OTC« TaKMM 06pa30M. MTO n/lOCXOCTM 
CMMMCTpMil OKOH KOpnyCd M yCTBHOB/ieHHUX B 

MtixCTyneHMaTbix b nonepeMHOM HanpaB/ieHMM 

CCXTOPOB 6 COBMeiUeHbl C n«OCXOCT»MM CMM- 
MCTpMH npOAO/lbHUX npO<t>K/lbH WX KBHaBOK 

xoHyca-nyaHCona 5. Ha cTBonbiiow mbctm xop- 
nyca nOA UM/lMHApOM-K/ieTKCM 3 M CeKTOpaMM 

6 pa3MetueHa caMoyn/iOTHsiiou;ancp Tpy6Ma- 
Ta» Ana<J>parMa 7, asaMMOAB^CTByiOLuan c 
6onbuJMMM dyneHflMu cexTopoo 6. 

YcTpowcTBo pa6oiaeT G/ieAyK>iMMM o6pa- 
30M ( <t>vtr. 2). 

npu cnycxe b o6caAnyio Ko/ionny 8 hmx- 
mmm kohqu ro4>pMpoB3HHoro nnacTwpo 9 pac- 
nonoxeH Ha xonyce-nyaHCOHe 5. npiiseM 
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Bornyrue Ay«M nnacrupn bbcachw m ynwpaiOT- 
b npoAOflbHwe npo<t>M/ibHwe xbhsbxm xoHy- 
nyancoHa. n/iacThipb hsact na unaHrM 10 
n ero BepxHW* xoneu 4>m xcm py btc a topuom 
cmaobux uwnMMApoe AOpHd mam niApoMexa- 
KMsecKoro Axopa. 

npn C03A3HWM pa6oMero Aao/ieHun ao- 
pMwpyioman ro/iOBKa bxoamt b n/iacT«pt. pac- 
ujmP«» ero ao n/iOTHoro xoHTaxTa c oGcaAHOfl 
TpyGofl. floA AaaneHiieM caMoyn/ioTHfctouiMe- 
ca icohuw uMflMHApwMecKOft AMa<t>parMU 7 
nnoTHO npwxMMaiOTca it CTBHicaM rnyxoro yr- 
fly6neHvw A, co3Aaaaq repMeTMMHocTb b pa6o-. 
nek KaMepe npaxTMnecxM 6e3 paA^aAbHoro 
pscujupeHMW. 

UeHTpanbHan MacTb Awa^parMU 7. pac- 

UlMpAHCb. B03AC«CTByeT H3 BfalAOMJKHSte CCX- . 
TOpM 6, npWKMM3« MX K MCAOttMMSM n/l3CTbip« 

(<frMr.2). * 

□pw 3tom ocTanbHafl qacTb pacuiMpaio- 
mewcp Awa4>parMW ynnpaeTCfl b HenoABM*" 

MyK) BHyTp6HHK)K3 ' TlOBepXHOCTb 

qw/iMHApa-K/ieTKM-. . 

Pa6osMe <t>yHKUMvi nepeHecenu Ha 6o/ice 
npoMMyio m AO/irbBeMHyio uMAMHAPWMecxyx) 
MacTb AMa<t>parMW. 

. Uii/iMHAPMMecKaa A^a^parMa, paouMpa- 
«Cb, ynupaeTCs? 43CTbK> ceoew BHeuJHeM no- 
apxMOCTM b iiM/iwHAP-KiieTky. B peay/ibTaTe 
Ha Awa<t>parMe B03HMxaiOT np»MoyrohbHue 

BWCTynbl MAM BnaAMHW (B 33BMCMM0CTM OT'CTe- 
neMM BUAOMXeHMH CeXTQPOB), COOTBeTCTByiO- 

mne'onopHOft noBepxnocTM ocMOBaMwn 
KaxcAoro cexTopa. BemiMMMa buabmxchmji 
cexTopa xo/ie6/ieTCfl b 3aBMCMMOCTM ot toaium- 

HW CTCHKM 06C3AM0M Tpy6bl, H3AMMMR MAM OT- 

cyTCTBMfl nnacTwp». 

Ha 4>wr. 3 m 4 noxaaaHbi npeAenbHwe c/iy- 
H3M BWABW)KeHMJi cexTOpoa noA Harpy3xoA: 
npw pscuiMpeHMw b TpyGe c MWMMManbHOft toa- 
iumhom CT6MKM ($mi\ 3) m b Tpy6e C MaKCMMaJIb- 
hom toaiuwhom ctchxm c rtA3CTwpeM (4>Mr. 4), 
YcTynw, xoTopue npw 3tom o6neraeT AM3<t>- 
parMa no nepMMetpy onopHon noBepxHOCTM 
ochobbhua cexTOps. He npeBbiuiaiOT 3-3;5 mm. 
Hpw crnaxeMHbix xpoMxax m MMHMMaAbHux 
333opax b okh6 MexAy cettTOpOM m xopnycoM 
vtcK/iiOMaeTcw npMMMHa 6wcTporo paapyweHM* 



pe3MHbi Awa<t>parMw: aaTexaHwe w nocAeAy»o- 
mee 3ameM/ieHwe. flaxe b CAyMae nopuea am- 
a4)parMbi Ha ycTyne (noc/ie &nvnenwou 
3KcnnyaTauwM) a roAOBxe yAaeica nerxo boc- 
5 CTdHOBHTb neo6xoAMMoe AaB/ieHwe m 3aaep- 
Lunib ycTaHOBxy n/i3CTbip» 6ea aBapwft w 
ocnoxHeHWM. Rpw nopwae Awa<J>parMU yTenxa 

>KMAKOCTM B03MOXHa TO/lbKO Mepe3 3330pb! B 

okhb mokay ceKTopoM m xopnycoM. Hpw xoao- 
10 boh nocaAxe cexTopa b oxne cyMMapHa« n/i^- 
maAb 3a3opoo He npesuujaeT 20-40 mm . 

ymiTUBan 60AbUJO« K03*M>MUHeHT conpOTMB- 

AeHMR yaxoro meAeB^AHoro 333opa m nepe- 

KpblTMB OCHQBHO<1 erO M3CTM pe3MH0M 

15 Awa<|)parMU, KeoBxoAWMoe AaBAenwe mo)kct 
. 6uTb nerxo BOCCTaHOBAeno He3H3MWTeAbHbiM 
noBuiueHHeM n po M3 boa wt c b hoctm HacocHO- 
roarperaia. 

CyMMapHoe paAwanbHoe ycMAMe, pa3BM* 
20 aaeMoe toaobkoh. nepeAaeTCfl He na 12, a tia 
6 BWABHxcHwx cexTopoB. CAeAOBateAbHO. npw 
3tom xce pa60MeM AaBnenwM ycwnwe paAwaAb- 
Horo B03AeftCT8MA cexTopa Ha hcaokmm ro<t>- 
pbt B03pacTaeT o Aaa paaa, mto rapaHmpyeT 
25 noAHoe npMxawe nAacrupA. 



OopMyna M3o6peTeHM« 

TMAPOMexaHMMecxaa Aopnupyioman toao- 
30 tixa A"* pacumpeHWH ro<t>pwpoBaHHoro nAa- 
CTupw, b oGcaAHOft KOAOHHe, BKntosaioman 
xonyc-nyancoH c npoAOAbHWMH npo4>HAbHW- 
mm xaHaaxaMw. xopnyc c pa3MiemeHhMMM b 
HeM caMoynAOTHftKHueflcB TpydMaioft A«a<|>- 
35 parMOM m BbiABHKHUMH cexTopaMM, cryneHHa- 

TblMM B <:eMeHMW. yCTaHOBAeHHMMW c 
B03M0)KH0CTbK) B33MM0ABWCTBWJI GOAbtlieft 

CTyneHbioc Avw<|>parM0«. ot a mm a » ma » c a 
TeM, mto. c uenbio yaeAMMeHMA a^exTMBHOCTM 
40 paGoTu roAOBxw 3a cmct yaeAMMeHMA pawtonb- 
Horo ycMAHfl Ma cexTopa m yoeAimeMMA cpoxa 
CAyx6bi, BbiABMKHbie cexTopa BwnoAHeHw 
• CTy n e hm3tw mm a nonepeMHOM ccmbmmm, a xop- 
nyc MMeeT cTyneHsaTbie b nonepeMHOM cese- 
45 hmw oxHa noA BbiABMKHbie cexTopa. np*weM 
nAocxocTM cMMMeTpMM oxoh xopnycd m npo- 
AOAbHux npo<t>MAbMbix xaHaBox xoHyca-nyaH- 
cona coBMemeHU. 



BEST AVAILABLE COPY 



1745873 




BEST AVAILABLE COPY 



1745873 




C ocTa bmt en t» ft JleeKoeaa 
PeABKTOp CRaTpytueea Texpen M.MopreHTan KoppeKTOp T.nanuA 

3aica3 Tupa* floAWCHoe 

BHHHni4 TocyAapcTBeHHoro KOMMteTd no M3o6peTeHMHM w otkputmum npw TKHT CCCP 
1 13035, MocK&a, X-35, Paywcicafl Ha6., 4/5 



npOH3BOACTBeHHo-M3AateiibCKMA kom6mh3t TlaTeMT", r. YxropoA. ynXarapMMa. 101 



BEST AVAILABLE COPY 



SU 001745873 Al 
JUL 1992 



r 



BORE- U.01.06 
•SU 174567^1 



93-212174/36 HOI 
BOREHOLE CONSOLIDATION MUOS 

86.01.06 86SIM000368 (92.07.07) E21B 29/10 
Hydre«techa«lcal heed for •xpomlon of cermet*! pefch In cosing 
spring • hat stepped sectors matching similar hooting end profiled 



grooves of coal 

Ac£nlJ>ata:' PfcTROV $ F, IEDYASH0V O A, KISELMAN M L 



[I 



Enhanced efficiency of the head for expanding the corrupted patch 
U due to the Increased thrust on the sectors, and its longer eervtce 
life. The extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the i»rts In the housing 
and of the longitudinal profiled grooves of the cone-punch are 

'"'"^The hydromcchanical head is lowered In the casing string (8) 
so that the lower end of the corrugated patch <v) to on the cone-punch 
(6) and the concave part of the patch engages tee ^tudlnal 
profiled grooves of the punch. The patch la held on the rod (10) and 
Its upper end la then fixed by the actuating cylinders of the mandrel, 
■-he pressure forces the cylindrical diaphragm (7) to bear on the 
*1 of the blind recess ensuring hermeUdty of the working space. 
USE/ ADVANTAGE - Repair of casing strings of ©U, gas and 
viher boreholes by Installing a steel patch. Enhanced effectiveness 
of the head to due to Increased radial stress on the sectors. 
Bul^8/7.7.t3. <*pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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Fig. 3 



[see Russian original for figure] 



Fig. 4 
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